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(54) VIDEO CODING METHOD OPTIMIZING IMAGE QUALITY OF MIDDLE OF PICTURE, SYSTEM 
AND COMPUTER PROGRAM PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the image quality by 
setting at least one coding parameter to each macro block of 
a picture. 

SOLUTION: The method including a method processing a 
picture having a plurality of macro blocks has a step where 
the picture is divided into at least two areas and a step where 
at least one coding parameter is set to each macro block of 
the picture based onto which of at least two areas of the 
picture the macro block is located. In the coding processing, 
an image of an i~th picture and an (i+1)th picture is processed 
by a coder 1 1 to generate a motion vector. For example, (i+1) 
th and succeeding pictures are coded in a form of a motion 
vector and transmitted. An input image 1 1 1 of the succeeding 
pictures is fed to an estimate position 43 of the coder 1 1. A 
motion vector 113 is generated as an output of the motion 
estimate position 43. 
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IBM] «*0U7;^-f A • Ifxtf-flHMsfflSttt* 
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tf * + 4"Tv £ d y n {; itWW-f 5^ ££-3v> 
t, tr^5 1 r©-7i7D^'ay^c:tic^< tt>-o© 

«©H«*i|Sttlr LT**®«©PiK*iS»-5«t 5 

r?©«refc/t5*-*Sj»rr*. ft^ffcA 
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t, 

*#te. 10 
[St#JS2] ffiE'>fc<£fc-o©fc«^ 
t, K+^*©fl*fcE«3nfc4>fc<ife-'3©* 
merim-s*^?^ ME+* 

M*©lBJtftME^&< £t>-o©rt»9«*©MU 

©firefly 7 * - * *8B£-r § xf y :/ s^t» it #s i 

IE«©^fe. 

[H*^ 3 ] fflMUt < t h — i (D&mtrty * - 9 *< 
v^n^ny^©»€rJtJEjBS©^-fWiai*fr*. MS 
^1"5Xf7^ *ME+*«tt©-7£D:/Dy£c: 20 
t©»#»Jg«ia0#tHi9IW*. ME4>&<£*>-o© 

n»D*«©v^D^n^ir2:t©»*«»aoa©-&«- 

Pf IS <fc D RS-TSM** 2 Ef*©#ft. 

■7^D^ay^©»ff«jgffla©»€fjiu6aa5^'f 

7. »#«£flURK*i:fcttv*n:/ny^©fttrJ^ 

«a©fc» ©» €r«e«isR©Ei»**-r»#»i6/x 7 * 

^4m:/ny*;rfc©ftSfliferc5*-**» WK^ft 
<ite— ^©nffDfcWov^D^Dy^cTio-tft© 30 

HI*! 5] tME4>fc<&fc-^©*»D«**t: , 30 
*MFD«K*^*» SS-©**D«*Wt&E»t'*»«* 
&HU fC©*«D«tt&WES6-©*«>)«*£& 
HU ffiE5^©**D«tt#l£^*©flffl«*fr& 
*, ttE#ft*«, tmE»-©^«»3«W©virn^Dy 

t> <Dmn*mv&-<Dftmx>ffl$.<D-?iru7u y 9 ©p 

ME*-©*ttF 0 M<£©v£ d/d^ ©HjtJ; t> feffi 
**.fc'5Ki;*9 i +©v*D:/Dy*c:fcfc4>&< fcfc 40 
—3©«P^b/T5^-^*RJg-r*^^y^**6C* 
tfit#S2E«©>&S. 

[W#H6] WB^&<tfe-t)©«F#ft/^5^-^*» 

v*rfc©*Ffcffifc. t9E«P*»*©v*n:/ns/* 
jWWE4>& < t te-o©*W 0 fi«©7^ P^nyn 
0 "b*S V»**fcft£tt* J: 3 fc«jrr*«#R 2 Eft 

©#ft. 

T^o^Dy^»fcO©B«tTy h***, MERftr 50 
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§Xry^, f(E4 , *M«©-7^n^'D>y^r<h©g 
«l£vh*, il«E^&<£t>-O0**»JttK0v$rn 
^oy^rt©BaHfy hJ:Dt>*<IWtr*ll*H2 
E«0#ft. 

[slifcR 8 ] ME'>fc < t t>-r?©*MF 0 *«#*-© 
**D*«*.fcl8S-0ft« SUE^-© 
n*»3««3ft»ME'f'ifc««*filHL. WESSnon^O 
««WME*-©*W»>«W£&BU WE»-©^tF 

o««w«ffliaffl«i*-a'*. ME«jrr-s;*7 i y7a«. m 

EJB— ©^OWWOT^D^ny^rtWBSbfy h 
WE+*««0T^a^Dy^2:t©B*lfy h 
ilEWin**©vd/D^ns;^2rt©lillfy hi 

©#ra©ttfcWfc"r*»**7B«©>&tt. 

[**«9] WE'>^<i:t)-o©^{b/t7^-^d« 
»#«J£^5^-^*J:«v^a^Dy^»fcO©l« 

I9E^&< tt>=i"D©««©3-6. £©«*C{fc 

?*-*#«fctfB1Blfy hSRJTf *H!#HiE«©;fr 
ft. 

sias-rsfc©©^** • KftKHHt^rAt* 

•3T, 

\z'm< tt>-o©«F#fly\7^-^*»3rr«fc©© 
t. *'t'*flB«©*mncE«*nfc^«t<t i b-o©^ 

j&ESBfc-f*&©©#R**, WE4 1 
*««©iBll*WE^*< tt>— t?©^«D««©Bit 
.fc»)t>ifiS©<&.fc3fct&E4>&< tt>— t?©«F^fls/\7^ 
-?&R£-r«fc©©3M££5trll2frif 1 OEtCf^ 

[US* 12] ME*fc<fct>-:3©ft*0«WW^* 
©**&««***, *©#n»0(W«*«lWE**«« 
fcPK>»TNfc?K MERfcTS^Stf. WE+ 

«fc3CiWE^a< tt>— "3©«F^fl;^7^-^S»Sf 
S^te>©^S$$trn^Si lEtof^ • kr* 

[»*H13] UE*!&:< t*>— 3©«F#fl^5/-^ 

h^J;^S^{b«©'>fe< t"b—3**tfl»3fcl l 
l E«t©x>W • tfx^^bv7.xA. 
CK*ai4] MEftt^fcA?*-*^ ft«j(k£ffi 



- ■ (3 
3 

^fij^ii-sfcje)©3>tn.-^^®0Bitg^-©y io 
t>-ao««©5"6. 2©««fcffi«-r*!fcfcisr*v» 

* - * $ tfS fc£ © 3 > tf a- D WiBfc 

tt>-O©n»0*«*«WB+*«««!)^«llCE«S 20 
n, W1BJB-©^a^5A« 3-H#R*t. WIS**® 
t£©WS£ffifE'>& < i fe-oc^t-f 0 a 

mmtefxiityj* • a- F^as^tflwes 1 5 

*H1 5^«©3>tfju-^ • 7u?7&&8,. 30 
[»"»©»«&RW] 
[0 0 0 1] 

[»w©R-rsft«»»3 fi?^;R 

5. iBKfc«»b-r*fc«>, tf^?^rt©v 

* a ?d ? * ©&s caw < naiRittftn * nizn 5 * 

5. 40 
[0 0 0 2] 

[«e*©ft^t^-©^g] g£i OSSfBK 

©bfr**J:tf*— t4 * - ^X^Ai)i±m^m^n 
it. trt- *> •rV>H*J:^n;*MI©±5& 

•y— K^*inA#ica«r*&*Ke, **;&»©*? 

tt#*©J:3fc^;*yA©Wflittfc*l*S^&HMf 

ETC * 5 JL£ 50 
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[0 0 0 3] *y ^CJ:oT*sn*IH»*»« 

[0004] ^m.mu\z.^-tsMim(D-m\t, mpe 

G«*&-efe§„ MPEGS^TIJ. fcfxsf-flEI&fcL 
?*rt*J:tflf^^lrn©ii93Enf3t**n*. If*?* 
rt©Hx^fflil«, •*3tM , >«ik *Ffls. *J*ft 

j£$ns. tr^^^ra©t*x^ffi*ett. rM&ffltj t 
wans yo-fe7.tr j; Ditissn*. ftsjusrm, » 

**»&W©t:^?ir^©H*©ft^O*ft*i2i£-r*. 

[0 0 0 5] ISO MPEG2SUH t:y FX HJ 
-A©*R &>9yir7s) £J;tfx3- F%3©£# 

(•fev>x^^7.) ©*«&£?■&. flWflyt?*-* 
*«ttWt(IB«*«[S©M^-H*7©aiRtt, «F*fls« 

[0006] MPEG2 IpJWaF^ftfflJl©— 3©#« 

13. AlS^ftgcffi^gtrabS. 7 2 0X4 8 0pi^©lf 
3 0 7l/-Afc 5tt, — ^©tf^ 
ir£3 3. 3$yf*Tfflabftttfttt&&fcV». 16X 
1 6II©^pyD'V^ (t^^-r&fc?) 1 3 5 0V 

74 ftntf fc 6 & V^D y D y i7 &ai$m©;fcffi#- 

■R.SWR-rsSHT?**. 
[0 0 0 7] MPEG2*SMJ^ft«ia© , b5— 1>©» 

mwmTznz. ittm* «#6, 000, 000 

tfyh (6Mbps) ^3 0 7l/-AO^?tT?tt 

tA«2 0 0, OOOlfyhSMOSTSnSJlikia: 
^>o 1 3 5 0ji©T^Dya-/^^Wr-57 2 0X4 8 
Ohfi/^^TfH, •??a-7uy?&tz*) 1 4 8 

wosxenstiftjrsn*. ±^©i&t«i^i!!ia©§i 
[0008] e:ne©$!i*f)&#«LT» ft* 

©U7;^-f A • lfx*»*fcffla©»a£H#bTH 
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[0 0 0 9] 

mz. -o©n«-ra. ^©v^nyD-y^twr-g. 

£©«Kfcffi«-*"*!fcfc*:*V»T. tf^^^OVizDy 
d <v ^ ^ t < t — ^ ©flF^b/s 5 ;* - * £I9:£ 

7*-?\Z> ©'>£< £*>-o©fl.f?0Mi£© 

■**«ttKLT, ©+&&«©■«#&#$ 

[0 0 10] *>?-O0^ISTte> *Igc©T:7 

-r&rcttxD^mt, wftov^n^ny^rio 20 
t&sts. tf^*©##j^s#£>*i.g>'>£< tfe-^ 

©fiS&te, vita-fay put, tf^5 lj k'© / >^< 

^ p ^7 r i lOfc < t <b-~D<Dttmkrt y*-$ 

[0011] as&*iB*Trtt. **w»a, **©■?£ 
»©. n^ea-^ei^ffiOpMift^D^A • 3-k 

o ^5 AJteKfctt* n > H 3.- ^M^lR 0 ?Il)6a 7 n 

'>&< it>^o©®«jc^iii$-e-^fcje)©3>ifa.-^ 
*£LT. •vpa-fayplfi, tr;?^-r©/>&< 

o©aw£©?-k, zommzGLmtzftizm-j^T. tr 

A y * - 9 £ mfe £ « -5 » © 3 > b! 3. - ^ t) oj 
«&7d^5£. 3- 3>tfi-*£ 

»©3>ea-^^®t)nfii?ayn^7A • 3-f? 

Sf2> fc!^*©^fc<i:fc-^©fl.fjr)©«©lift ; £ 
IftttfcLT. t£*^+©+*«K©»**&frr*J:3 

•5. 50 
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[0 0 12] ff*Jfi'C5&5«. *»HlBI«CHS-rs fe 

©a, x^ji" ty^ff^ftsc^vi&nsw^fc/t 
7^-^©a*?©ft!f»cag^v»T. £BHK&tt&s& 

ft©3M£?&£. iicfStiSt, £Tt?^?^£*I 

&©£(«> fct ±tfHia««c»wr 

5. &v>ir, ■znzvffi&faiDvZa-fayiriD&mz 

«f|gS-r^##^©^^ft/1 5 * -8 Hitt 

LfcV>. *©J:5!5t#IBtt, 7-*j«h 77U$— i x 
a>*fctt«l©a»lCi!S^»Tg*-rati:3&tT**. 

©J; D Kv»iB**S«-r* £ *«t?£*. 
[0 0 13] 

BS9i©fSK©JMil *»WH, MPE JztfHD T 
JEJg«« IWRa-U-OJHft (DCT) . »^fls*J:aCx 

[0014] j;t)#iictt, *«3-y--f>* 

^a-feyy-CRb. $?.fcf¥ajir«. SIHI*J:OWrajE 

tt*»j*rsfc*©5'^5 i Acirr*. 
[0015] i-oEisxf-^ii ^rajtftfi©^ 
*, fctxii, rij 7i^-Atf^^^©^ihBic*it 

rt©JLfig-C&5. WTJcia^-r-5Iii^*«tffiS©ya 
5»^ltl^©fc». MPEG2Mi^l;tot 1 S^5t 

ft**JM>-r*:/n y ^^-^©*tt*«ffl-r* c ijfi* 
^tr^7 c ^©8i^3-9-r>^gi^kTS-5. gs»3-y- 

[0016] «R3-y-f >*»ttas3HftT**. ®£ 

[0 0 17] «a3-9-f >«*©t>5— p©ipjjfttt. Si 
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[0 0 18] ^&©©-fe, J!i!fcijc&f$:©£-<, #ir, iSi 
v»a!iM»ft©«*tt-i?oT?*3. ^nso^gcK, s? 

m jfefcaasns. -ifn^gc©sc^j;r;#-k* 
a«»©jgs*js-r. cn*iir*fi«F#T«F#ftrr*. 
[0019] ft£«Mttt. tf^?^ra©jLSfi^s-r 

^d^ttffitfc^S!iyD^i7lii^«!:©ll^tt*JEifSt 
[0 0 2 0] »**M|*«t« i facD "bo 

14, r i j t!£?+ic43HN5Wfc2:i©JMM3*tf*n 
5^->t., r&to-6»a*j:tffi£s»t,fc©fc, fttt 

*afe5aBfc»«if Etna, 

m&)T*&z>. zvm/utmitM, a»£&tt»©fc:*^+ 

y ^d«*fcai90 tf^-f ©^T? £ £ld < £#>£^8!l 

u i=tnw?*\ -ttit>% rpj tr*^*t 

LTflTiiWftTi&S.. iDfflKH £ft!4, i# 30 
B©tf^*©iHlS*fcttiB*©v£D:/n«;£j&* i - 
1#B££I4 i + l#B©tf^*©4>Ti:;il;:<Sfr 
©«A©»£*fcttTOB4fr3£fcS*tf. ^ & Id— ^ 
«*J:tfM©fc!*^+©W>Ef*«flil, 

[0021] ag-r^a, tr^^*«M»flsJH**itf 

U&V»tV»5dtT»*. H2*#J|g-r*Ct. I-P 
-BJRTtt. AAK^^^eaUBrtsttW^fl^WstttJI 40 

Id A' y 7 r CCilta ttfc ltn«fc 6 fc v». 
[0 0 2 2] Wftw-Tfc©, MPEG«Wa*fls©-jR 
M&ffi*l£01 t^rT. ^©SnHT«, i#g©lf^ 
^■V*J:tf i + l#B©K^?ir©-f ^-S?t«iabT 
WV££f£-r-5. ft*-*?* h;W4, ■*©-?£ 
n:/ny* (MB) *»!9*J:tf/*fctta©K^?+© 

£^ hJPS^-rSitdt, MPEG^HDTV 
S»C*»t««FWBE«©±iia«BiT**. HlCas-T 50 
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©7^n^^S i SB©^^**^ i + 1#B©1? 

^?-irt:*»-r«©c*fflsn*. 

[0 0 2 3] mi fcjfct" J: -5 Id. *aHHbJffigC*V»T 
14, iSB©t!^^^i5J;lXi + lggwe^^-vc-f 
lTMSbT. ft*-** WV&fejE 
"T*. i + l#i£tie©t!£? : .ftt£.©Kr& 

©A2K *-3> 1 1 1 #W4ftS©n*tt£SS4 3 Id 
jg^tlS. H©»€f»JE8ll4 3©ffl*tlyTil*^^ 

h;n i 3**#j*sn«. uns©*?* h;wa, n«n 
rn.rn.rn. 4 1 id«k o . r#jRj x-* tpftfti-sv^ a y 
ay£ • x-^^M^iDt/sfcia^we^?^*^ 
tt*bTai*-r*©c«yHsn*. id#a«^S4i© 

-^©tB^I4»^it^gB4 3* 5 ©assaults 
n. •*a-y-'f >**»2 i©A*c3i&n*. nfcn 

2 l©ffi^««T{b§§2 3TfiTfbSn 
*NfeS2 3«-o©m*l 2 l£J;tf 1 3 lftW 
"T*. -#©ffi#l 2 114, fi2IW©S5J!i:5BE«*J: 

*f#ft«2 5 csisn-B. <a^©w^7 nut ■*© 

W^ftl^^n^Dy^oaTcSa^fc©*. 71/-A- 
jt^EU 4 2 IdtEtgcStlS. «tbTStfffftSC*V> 
TI4, 3L©^n©m* 1 3 ltt2UtFft2 9*J:ira« 

uy^^M-r. ztDT-p&mzffim&mi i©tt#>id 
icMsn-5. 

[0 0 2 4] H2CS-rJ:5K, tfir?*fcttHO©* 

« r 1 j t^^^*ia&§. d©^5^ r 1 j M^=f-^n. 

»*^^h;U©V-^tLT»<. -tLT, M©^^^ 
-*"3^6©»*^^hJHcJ;oT»j«Sn, S6»^-Stf^ 

r^snt^^j rpj Aft 

Id, ^©^^©tf^?^ (— 3ttil*©t>©, -ott* 
*©t>©) j6»6©»*^^h;nrj;oT»j«sn, Kit 
^h^©y-^tbTl»<tt*«T#&V» rjjc&rtiK 
^^•VJ TBj Sj#^^ 

tt, rij rpj tr^^^sfejesn, rpj 

TBJ tf^^lr*»j«f *©K:ttffl*n*. 

[0025] Hsfcs-rftsjtssnarr*— 3©*ft 

14, iSB©lf^?^©-7^D^P^^2 1 l£:#c©lf 

2 1 3£ji.ii;er:#i£T&5. >:o*St?-7^d/p^ 
^^^-T^t, 04ld^fJ:5ld, i + i#B©tf^ 

tfStfx-^lcioTfcrffrld^HLT, i+l#@© 
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fe©-?ttftV>. tb#^ MPtt-f ;?©firtt£tr;73 : ■ 
*[S]•T?£&U i7D5^>X, «g£«k 

[0 0 2 6] m3\zm%t, i#B©tf^?-^C*3Vi 

Kith &fffc-ac£#i&5. i#B©K^^©«flC 
fl8R»>-f >H»>3J«4«sn*. C©***<r>F*©«fi 10 

v^D^a«>^©ga-scii#^^ H^*«F*fls"r 

5. *AHRT^D^Dy^©«F#ft«. ft*-** h 

jk *©K^5 t vT*a-HR*#afc»©x 

7*D V 2 tWl&— SC#,lTi7 □ 7* D y f? t <Dm ©£ D 5 
[0 0 2 7] MPEG2«F^fll©IMP«tttt, «*ttl 

997^4^10 \zmmtsnrz*mftVftumm o 8 / 8 20 

3 115 7#lCfflBKIii;&nTV»*. 
[0 0 2 8] flUOfcifi^fc.fcSK:, *5S91K.fc5fc, K 
©H2lffi©iiJ($m££ LT If * 3 1 +*©BK 

V *#£©««KffiOT3©*fc£"rJV»THR£S3ifc 30 

[0 0 2 9] UT^-fA • tfr^^ftfflattK*© 
R«tH*ft&B£f*. 7 2 0X 4 8 ()■*©££?* 

0 1 3 5 0fi©V?n:/Dy£A«&3£iSe£f 1 
6 X 1 6B3i©7i7n7*Dy ££¥i$2 4. 77-f;70 

[0030] ^jffl-c^s^ra©^-fe. T^a^py^a 
aiwn©**£tt. wnw5i:&**5pjffli/Tii^^+ft» 40 

1) KJWSn*. £©J;3ic, fcawKUfctfo-m 

KSJ^dscr*— 3©*ft«. ©&£&$# 

CJ:t)*<©ft**3£jBaRHBI*J«»-rJ:tT**. 

^^©^t&s testis. a^^©gg 

#at£SA©&jS£5l€rtt»?«fr5T&S. 

Si, J:D«V»iB**«f*«K#*fc», If*?*©* 

KjK»-m#i(i3£ffla©i^w*«ttfr* ci^Tt 

3. 50 
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[0 0 3 1] MPEG2tT^§Wi 7^d^d 
y^te, ¥-©16X167^-7^0^-;^^ 
fc«SiJ«©'f>^^-^Ufc2 0©l 6X87>f-^F 

• -fu v $ ( f 1 f 2 iltS) t LTWHtfcT S 

fc*. »#«3eS^7-rs*T?©«PMt (me) «, JE* 
T© <fc 5 CSaifS i fc**T€r*. 
t(me)=t(fp)+t(hp)+t(dp) 

t(fp)=£B* (fp) »*«J&*367"r*fc»©WIW 
t(hp)=¥B* (hp) »*Jft6*£7T.$fc»©P*|lll 

t(dp)=x3.7;P- 7?-f A (dp) ifr#«fc££5S7-f 
*fcip©Wffll 

[0032] ii#it3taa©#^T-y^tt. *■©*■?■? 
^T©#R***7"r*&«)©p»nK:s 6c»«-r* c 

£**TS*. 5K#fli:7l/-A.fJ*fls (B) 

E-r. rai;«*»©«*£*rr*. 

t(fp)=t(fp_cfr_pfr)+t(fp_cfr_ffr)tt(fp_cfr_bfr)+ 

= t ( f p_c f l_p f 1) + 1 (f p_c f l_pf 2) + 1 ( f p_c f l_f f 1) + 

=t(fp_cfl_ff2)+t(fp_cfl_bfx)t 

=t (fp_c f 2_pf 1) + 1 (fp_cf 2_pf 2) +t (f p_c f 2_f f 1) + 

= t (fp_cf2_f f2) + t (fp_cf2_bfx) 

fcfc'U 

t(fp_cfi_pfr) = f pl7l/-A (c f r) /&£#{& 
t(fp_cfr_ffr)= f pa7l/-A/5S*#HB7l/-A« 

mmm 

t(fp_cfr_bfr) = f pS7l'-A/;R7j|»l#!l7l'— A 

t(fp_cfi_pfi)= f pS7^-;n« 1 (cf 1) /as 
Septra 

Kfp_cn_pf2)= f pa^-f-jn* l/aaaMB?*- 

t (fp_cf i_f f 0= f pS7 h* 1 /**#iR7-r - 
* H 1 8*R»m 

t(fp_cfl_ff2)= f p£7*-JH« 1/**#S&7^- 
;H*2«*BfflB 

t(fp_cfl_bfx)= f p»7-f-;WH l/5R*lSKWH7-r 
t(fp_cf3_pfl)=f pS37-f-;H«2 (c f 2) /a* 

#M7w-;n < 1 

t(fp_cf2_pf2)= f pH7W-;H«2/aS#M7^ — 

t(fp_cf2_ffl)= f pS7^f-;Uh'2/**#M7^- 
;u h* 1 8SR»lfl 

t (f p_cf 2 J f 2) = f p S7 >r F 2 /**#JH7 -f - 



11 

t(fp_cf2_bfx) = f pS7^-Jl/h*2/Xt&r&J^7^ 

-)v mmmm 
"/"=• • • c»braaR 

t (hp)=t (hp_cfr_pfr)+t (hp_cfr_f f r)+t (hp_cfr_bf r) + 
= t (hp_c f l_pf 1 ) + 1 (hp_c f l_pf 2) + 1 (hp_c f l_f f 1 ) t 
= t (hp_c f 1 _f f 2) + 1 (hp_c fl_b f x) + 
= t (hp_c f 2_pf 1 ) + 1 (hp_c f 2_pf 2) + 1 (hp_c f 2_f f 1 ) + 
=t (hp_cf2_f f2)+t (hp_cf2_bfx) 

t(hp_cfr_pfr) = h pfi7l>—A/i§£#il7l'-A8! 

t (hp_cfr_f f r) = hpl7 V-k/5fc$mWC7 V-hU 

mm 

t(hp_cfr_bfr) = hpl!7^-A/^rfil#^7k-A 

t (hp.cf i_pf i) = h vmy * -)v h i /ws&m? << - 
t(hp_cn_pf2)=h vmyj-JVFi/mz&m?-*- 

;PF2«*P*IW 

t(bp_cfl_ffl) = h pS7-<-;H« l/**#!R7-f- 

jv h i mmmm 

t<hp_cfl_ff2) = h pS7-f-;UF l/**#«7*- 
t (hp_c f l_b f x) = h p % 7 w F 1 /5R*lftI#j» 7 w 

1*8**1111 

t(hp_cf2_pfl) = h pS7^-;PH2/ii*#g97^- 

ji-f lftsttm 

t (hp_c f2_pf 2) = h p S7 -Y -)V F 2 /i§£#jl7 W - 

t (hp_cf 2_f f 1) = hp^7^-;i/H2 /**#SS7 - 
JPFU9SW9IW 

t (hp_cf 2_f f 2) = hpi7-f-*K2 /**#M7 - 

^H2aw«nw 

t (bp_cf 2_bfx) = hpS7^-JH«2 /^7j[bI#M7 ■< 

[0033] ^mn^it (p> tr^-vte, 05ic^-r 

t(fp)=t(fp_cfr_pfr)+ 
t(fp_cfl_pfl)+t(fp_cfl_pf2)+ 
t(fp_cf2_pfl)+t(fp_cf2_pf2) 
t(hp)=t(hp_cfr_pfr) + 
t (hp_cfl_pfl)+t (hp_cf l_pf2) + 
t (hp_c f 2 _p fl ) + 1 (hp_c f 2_p f 2) 
[0 0 3 4] Tayjl- • 7°7-rAlfr#8t5£WU ?HflF4§ 

fb (p) K*?irK#bTU*ilii-r*;i£a«T£1\ 

t (dp)=t (dp_cf l_pf2) + t (dp_cf2_pfl) 
fc£U 



(7) 0-3 3 6 6 6 2 
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t(dp_cfl_pf2) = d pg7l/-Al/IS#l7^-;P 
F2J9S8l»#ra 

t (dp_cf2_pf 1) = d pl7 U-A 2 /M*#,l7^ -)\> 
F 1 

[0035] mzmfexy-y?z?E7-?%<D\zm-tzm 
«/x-f7°7-f >iaa, x-^7D-©ns?jS&t*) 

[0 0 3 6] mzmfe'&wzmT-TzMz.g-rzmffl 
20 -r*©K:H-r*wwu4Jt"r. 

[0 0 3 7] A#ftfc«F*fcg©HSTrHU V^n7*D 

y^*fco©ffi3iP»iw©sftsi»fc-rfcje), n«r 

mi£7,7-vzf, *r?7>fcD©«*8U5J:Z8i8RK* 
©1M X;W^TJ^l,TV»fcWi«fc&&v>. !£*, 
£ft5©4MHM"^T-0©K£^irT^LTV»'S.- 
*V^D7*Py^lr»UTn-©»**«a31 

***u T^D^ay^©^jaau#im*tfct^tf2 

30 "7^ D7*D yittfi* \Ztr?*<D-Z>&>±ff>ffi&G>5 
"6, £©«Wc**j&»K:ft#UT» nn&©ft*ftj6/f 

[0 0 3 8] *SMiS8aW*&», ^©flWJfefflVi 

s^^ia^-rs. c©fta:t4H"3©**cifi)6sn**) 
-r*e:fcKaffls*i«. ssca, «*©■*< x, »« 

40 D7"n-^li 7>iJSnfchf^^^©Ho©®«©— o 
©»l»K:ttabTV»*. i©«TJtt, t«R3^M« 
£«|J*U flH«R2A»«t'B8ffl«T*0. ffittRHWKZZ 

M«R2£J;tfR 1 mt£R3%$>>b\Z 

[0 0 3 9] -^©Piffl^tLT. #©<fc5ft<K/££ 
fcTS. WKR 1 ' dtK*^* ©£»©—#*©•?* 
D7'D5»i'6t*, M«iLT14 6I07i/D7'D7 

^*Ri' ®^r 2 ' #wttR i ' ©rt{n©2 

fr:fci;tf3*ij©-?;7 07*n;/^ f ft;b"6 2 3 0«©T 
50 i'DT'D'^S^, S?)©-7^P7*n->^, -T&fc'fe 



( 8 ) 
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9 4 7ffl©v^'b7*ny?#4'Jfe®«R3 ' Cfc-Sj . 
[0 0 4 0] *5liO*0^f7/H. 

«£ffl3£38irt5Xxy7'-e;&5. £TF©IEj£te> v 

[0 0 4 1] 7 2 0X4 8 0H^otf^5 L ^-y--rxi?« 
£®0tekt t (m) a* 

(m) H2 4, 3 0 0 7-fi7D^T*S. 
[0 0 4 2] *36WSttJBL&V>fc5K, ft€f*jg/X5 
^-^©iSHttii*, ^T©*M*Mfcj&« , 7<rirn#T 20 

•»7P-A«l«Ofc»©±H*«*«H (f P_c f 

r) tt, *^(S]+/-3 2*5«fclX^E*(Bj+/-3 2 

• S7 >r -;]/ F f 1 f 2 ©fcJe>O^B^ggSglKH 

( f p_c f 1, f p_c f 2) (J. Se2rl5l+/- 1 
6T&-5. 

t(me)<=18 30 
t(me)=t(fp)+t(hp)+t(dp) 

[0 0 4 3] ¥«**J:tf7*a7;i' • 7"5-f A©»j£« 

St. £H*M£$£l3ffltt. £nF©J:5l;:fc£fcl;m 

t (fp)<=t (m)-(t (hp)+t <dp)) 
t(fp)<=18 -( 4 + 4 ) 
t(fp)<=10 
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[0044] s&fc, ar©i!BW(!iH-y--fXC'3v»T, 

«8WeHfp_cf r-+/-32H, +/-32V 
t(fp_cfr_pfr)=5ys 
SfflKHf P_c f 1 =+/-l 6H, 6V 
t ( f p_c f l_p f 1) = t ( f p_c f l_pf 2) =2 u s 
U%MWi P_c f 2=+/-l 6H, +/-1 6V 
t (fp_cf2jf l)=t (fp_cf2_pf2)=2/zs 
[0 0 4 5] 17^0^5^ • 7<f-JH*8S8SHi; 

fc»f«l«Mto»t (fp) <=l0 7-fi;D^oS^ 

t (fp)= t (fp_clr_pf r)+t <fp_c f l_pf l)+t (fp.cfl jf2) 
5 2 — 

+t (f p_cf 2_pf l)+t (fp.c f2_pf 2) 
— 2 

t(fp)=9/zs 

[0 0 4 6] aMgWSffcfli-rSt, H-D©ffi«©l&£#6 
ft«tt£ttmtt, II"3©#+*»*T 
[0 0 4 7] fc®R 1 ' -ett, «T©»fi^7^- 

•S7l/-AHS58©&»©*B*«aRieffl (f p_c f 

r) «, *¥3Erl^I+/-8*J:^it*ra + /-8T!* 

• S7-f — ;n* f i f 2 crH»T«£iB*aais« 

• raj* • 7*9* AaWttHfrUfcH. 

[0 0 4 8] •VZU-JUyp&tcKXOR 1 ' 
fcJfeWIWt (fpRl) . V* Dr/oy **£!)©£«■ 
R 1 ' »£ji£fl»n t (m e R 1 ) £<ktfR 1 ' \ztt? 
*^W-»**ft«HBT (meRl) «. ^TI^Ti: 5 

[0049] KT©flaaeH©*-fxc"3ViT, *re-r 



( 9 ) 10-33666 2" 

15 16 
8HBttfflfpKLcfr=+/-8H,+/-8V 

t(fpKl.cfr_pfr)=2 
KfpRl)=t(fpRl_cfr_pfr)+ 
2 

t (fpRl_cfl_pfl)+» (fpttLcfl_pf2)+ 
t (rpRl_ef2_pfl)+t(fpRl_cf2j>f2)+ 
t(fpRl)=2 

t deRl)=t (fpRl)+t Chp)+t (dp) 
t(KRl)= 2 + — + — 
t(»eRl)= 2 us 

I(kR1)= 292ui Cf&fe£» 146-?!tn7uy>;) 

[0050] m&R 2 ' Ttt, OToitM;t7^- • ¥Mmm%*nft. 

A^©fc*©^;H^^B (fp_cf [0 0 5 1] V^PT/Dy^&fcDOR 2 ' 

r) tt, 1 6*J:r^a[*|^+/- 1 6 m^mmt (f P R2) , -^D^n^&fcOc^ih 

T?**. R2' »£tt£l»fflt (meR2) 43J:tfR 2 ' lr*f"T 

• H^-JH* f 1 f 2®&#>©£B*agM6|B 5£tt*£«£iMinT (me R 2) tt, «TK*-f 
(fp_cf 1, fp_c f 2) II *W|S]+/- 8 20 

££tfliit#|6j+/-8T*3. [0 0 5 2] KT©««l(!H©-9--f XCOUT, 

RS8«BlfpR2_c(r=+/-16B.+/-16V 

t(fpR2_cfr_pfr)=3tfs 
mmmivS2_c i 1=+/-8H, +/-8V 

t (fpX2_cf Lpf D=t <fp_cf ljf2)=ltf s 
R8fgHfpR2-C f2=+/-8H, +/-8V 

t (fpR2_cf2_pf l)=t (fp_cf2 Jf2)=ltf s 
t(fpR2)=t(fpR2.efr_pfr)+ 
3 

t (f pR2_cf U>f (fpR2_c f l_pf 2)+ 

1 — 
t (fpR2_ef2_pf l)+t (fpR2_cf 2j>f2) 

1 — 

UfpR2)=5/iS 

t («eR2)=t (fp82)+t 0n»)+t (dp) 
t(ieR2)= 5 +4+ — 
t(aeR2)= 9/zs 

T(ieR2)=2070/ts Cf&fcS. 2 3 07^D^n^) 
[0 0 5 3] ft*R3' Ttt, UTOWiZmfeKy*- 40 • t ( f p R 3) <= 1 4. 5 

•T (meR3) <=2 4, 300- (2 92+2 07 ££#-C€r 5. 

o) =2i, 9 3 8 •^7v-k&f&<Dtz&<D±mmm$m.w (fp_cf 

•t (meR3)<=2 1, 9 3 8/9 7 4^D^D r ) zK^rSj + /- 4 8 £<fcUM:£fa + /- 4 8 

y£ Tabs. 

•t (meR3)<=22. 5 W s • S^-f-^K f 1 *fcttf 2CDfc*©4W*«aWeiB 

• "*""*T0«8fcfc*ff. ( f p_ c f 1, f p_c f 2) », *¥^fSj+/- 1 

• t (fpR3) <=2 2. 5- (t (hp) +t (d 6*J:U<Mfe&ft|+/- 1 6T**.. 

p) ) •?'<T<D£mmm7<(-)i'\ : m%$:nfi. 

•t (fpR3)<=2 2 . 5- (4 + 4 ) 50 • ¥H*ftS££tfr. 



( 10 ) 
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r 3 ' msm&mwi t 



[0 0 5 45 ■V£D7*n<y£*fc!J©R3' £B3iS!l£ 
JtJtWrWt (f pR3) . V^D^Dyir*fc0O^«- KfHSf*. 

aEs8«BfflfpR3_cfr=+/-48H,+/-48V 
»58«HfpIl3_e f 1=+/-16H. +/-16V 
8S8«B8fpR3_cf2=+/-16H,+/-16V 
t(fpR3)=t(fpR3_cfr_pfr)+ 
6.5 

t (fpR3_cf U>f l)+t (fpR3_ef l_pf2)+ 

2 2 
t (fpR3_cf 2_pf l)+t (fpR3_c f2_pf2) 
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(meR3) £ itfR 3 ' 
(meR3) \Z, RTtZ^t^ 



t(fpR3)=14.5 

t (KR3)=t (fpR3)+t (hp)+t (dp) 
t(«R3)= 14.5+ 4+4 
t(KR3)= 22.5ms 
T(«eR3)=21915 its (TfcfcS, 
[0 0 5 5] C©MT«, -t3©H2Mg*|;: 
£tt-5 3 7 6fi©v£D7*Dy^©i!i^££l*#fS£Sfll& 
f^itlCit). bf£^-v©*£©9 7 4<B©V;j7D7" 20 

D. t£*?+©£W«*i»SWffl!tt2 4. 3 0 07-f? 

DfMcfJlT**. 

T (me) =T (meRl ) +T (meR2) +T (meR3) 
= 292 + 2070 + 21915 
= 24, 277 

[0 0 5 6] ^W-ft*«JERHBtaoiLT, V^D^D-> 30 
ir&lttiVZim'ZtX.* t?^+±©VKOj&>©56g 

7*-*Tr*S. l£y hSID3T©£*«. flF^fctf-r 
-t-Xh y-AfclfJfcSttSliy h • I/- hT'&S. £ 

•5. ftmt&tlZ\Z1?<?-+<D-?im-7Uy!? • 71/-i 
• P-h*J:^-f7*caS^*, K*^**fc&©try 
HBW*«DiSTStt.6. fciA«. SfJ>6, 0 0 0, 0 40 
OOk'yh (6Mbps) T»«§>3 0 7l/-A©K^*fc 
& «, f y h d^-lcfj 0 IT & ft5 <h fiEJtT <5 1 . • # 
br*^***2 0 0, 0 0 0fc??h&M9i£T5ns;:& 
7 2 0 X4 8 0 (1 3 5 0V^D7*D 

T«> 7*n7*D?£*fcD 1 4 8 My YifiWiV 

[0 0 5 7] • lfx*«F#fcS©ey h • l^- 



9 7 4Y^D^Dy^) 

UXAtt. BfiStfy h©fflfc£t*V»T*ffltftSRj£-r 
#7 -f-FAy *fflS*W»-r*Ofc 

[0 0 5 8] ?^nyn>^$fcD©IIt'7h (£J; 

QRNftt, 77h£x7IIOT©TT&»MI*||» 

■fey-U-2 0 0©«WBT**. H6Ttt, «F3fc7*cHry 
*2 0 0tt, -r3£U©»S*S/t5*--*fclMp-rs 
fcJ&fcl&SJtJfcar:? F4 SfcttttSft, 
7*n v $ tblt (3 OK3£B«tf y h K:StfV»T*Ffl:lt* 

fc«fcS, 77 F f 7i7£flJV>T©7 |, 0-fe;yt>2 0 0©H 
*««»-C©R9ifc8rJV»TtF 

SKmw*it3&»T?€f*. 7*n-fe?+>2 o ottmnn 

l:MiSM^i'n7'D7i'SfcO©@gt:*; h© 

[0 0 5 9] •?^a7*ay^;&fc?)SiJ 
0 3X5*15 lfyh©*tt. tr^?-V©+©V^P7*P 

S^cTi:JcWT©v^D7*n->i7 (MB) ftfcDoKy 



K 



1-5 0h*7 h/MB. 



2 - 1 0 0 \>*> h/MB. 



2£fHfy h=2 3 



K 



3- 1 7 4 tfy h/MB. «W3£iH£y h=l 6 

9. 5K 

[0 0 6 0] ±fH©S:T«, K^^+ftfcDO^-IUfy 



( 11 

19 

hit. !&&tZtlZ>2 0 0, OOOH-yh^fct. h 
^©^^IcSiJOMST^ftS. ^OiOiU^Sgfi 
[0 0 6 1] sn#T&nn ±E»J**6, 

ffi*»*w«i*icj:oTai*$*i*3ii:*«a-r*T?*5 

©«*©*©V£n:7ny*©«9rK:a-3Vvt. flF^fc 

ma. v-xxtt, 7y'j^-y3>stisi©g¥t 20 

[0 0 6 2] *56Wtt, fctit«, 3>t!3.— ^ffifflpj 

[0063] *wnmi^-rmnM\mtLTm&-?z> 

BHSifc tt-ttt S © 4» fcE*S ft fc* x v :/ *> L < «» 

j:v». £ns©^H«-r^T. »#©«HK:j£ig-r** 

%m<D— 3B£fl§j£-r-5*>©<h*ft£:n-5. 40 
[0 0 6 4] ■*■©»£©#* LV>HMaB«fc 

-t©«*»"C*<©#EiE*J:CfiaaE*jDD**it*«-Tr€? 
*. Ifc^T, »*©^Htt. #fg0B©*ft43J;tf® 

[0 0 6 5] * ta&tLT, *58(H©*jaiCHLTerF 

©*JB*n*-r*. 

(1) fcso^n^a^sw-rsii^^sffls"*" 

«^T»oT, e^7^^$'>^< tfc-t3©M«»r^ 50 
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ME'>fc< <hfc-0©iS«©?-5, i'OWWKHftSfS 
frCS^HT. tf^^-v©-7^D^ny^^tir^< 

tfe--3©«F^A7*-**sjrr*;*T-v7'£, s 

(2) ffiE4>&< tfe~o©««*t, »«f» 
***©ftfflKE1I2F ftfc'>& < b fe-o ©*MF 0 MB 
t*-&*» MBSKTrsXT- fla£4'&ti£R©H 
K£mfE*!>ft< £fc-o©*WfD ««©«*£ D fciUfe 

/t^-^ssBrrs^T^s^triE (i) e®© 

^ny^©ft€r*3t«3i©g-fH^w*-&*, t&E3»rr 

^atst&g ©£tn$m s . unsafe < 1 1> — o ®nm k> 
m.mv>-?2u7u y $ ©»€rjij&eg©£tnjra £ 

Dt>*<«irr<5±B (2) E«©2ri!fe. 

(4) h&E4>& < tt>— r>©^-fc^7^-^*«. 
n:/Dy*©iNrii£ffls©»€rjfiftas8*-r:/. »fr 

*, ItHffitSXfy^, tWE**iB*©v*n:7' 
ooftfF t> M«©"7£ n 7a y £r zTi ®^n©J; 0 

£fc8wrrs±E (2) E*©#fe. 

( 5 ) mw>is. < t o©^ o -^©^ o 

S6-©ft^D««ii«i9E'f , *«**&H 
U ®— ©ft*b««PflliES— ©ft3F0«W£&H 
U SJEJB— ©^SFD<S«3&»lfi'f i -v©«ia««S^' 
ME2rfeft*. fflESB— ®^«FD««©-7^D^n?; 

£ ©BJt£ t&E^— ©^ 0ffi«©T^ □ y 

Sf-fc ?> "biSf*, H8f24 , *ffi^©'7^D^'D->^0HM* 

mmm— <o^-m d ®^©t^ d v z ©hk «t t) t> its 

ae>-5 «fc 5 tc tf 2 =}■ \ ©v ^ d zfa v Zr 1 1 \z'p1s. < t fc 
— d ©^F^{b/^ 7^-^^itt57f-yysS6l:t 
tr±E (2) E®o*ft„ 

(6) Wffi{!>fe< ife— o©^^^^-^^*^ 

WERffi-rsXxy^. iZuzTuytz: 
iffllTftlS. lifE4 I *^«©-7i7D7 r D-/i7*iffifH 

SV»*FftftS»t«J:5fca!l^-r*±E (2) I2«©^ 

(7) Wf24>&< tfe-oc^ffft/^^-^v^n 

^a5/ir*fcD©BStry WEiiBrrs^T 1 

hS:, b5E^!>&< tt>— ^>©^Dffl^©vi7n^n^ 
9Zt<DB&Vv hit)t)K<R«-r«±E (2) 
©*^. 

( 8 ) ffiE'>fc < 1 1> -o ©^^ 0 fiB*6*St— ©^SF D 



( 12 ) 
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22 



©ft»D«*©V*D7*ny*2:£0B«lfvhft. ffi 

E4 J £ffi«©v^D7*oy^r£©B&fc:y h£, ttG 
HiB<K*©Y£n:/Dy£r£0Bt^v hfc©+IW© 
ttCIBfe-TSiE (7) E*0#8u 

(9) S3E'>fc<i:*>-o©ftWl7*-*#llj#l« 
^A^-^itfv^n^ny^&fcOOBgh'y h 10 

IffE^ft < i fc-o©ffi^©5 -6, £©«*fcffi1tr* 
fl»K*t*V»T, "7^D^Dy^c:t©»€f«l3£A7^- 

do) «BR©v^D^Dy^*^rr*tr^^ir*iaa 
t fc=o©»«fc#ai?-*fcje>©#a 

if©««fcffiW*^fc*^V>T, ^D^D-^ 
£ifc^fc<i%>-O0tt*^5*-*fcRjrr<&fc 20 

(11) i&ffi'>&<£fc-o©«^\ #£1fi«£> ft 
#*««©ft«fc:E«Sftfc4>fc< t t>-o©*HFD« 

iwew^r*fc»©*s«»» t9B«fifc«* 

m$>Z> «fc 5 »C h1}E'>& < £ fc—3©«Mfft/'* 7 * -9 6 
i»rf*&»©¥§i£'&tU:E (10) f2«©xv^;p 

(12) ffiE'>& < t *>-■ 3 ©*» D «*WMR©*MF 30 
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